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PROBLEM TO BE SOLVED: To provide an optical fiber array which holds an 
optical fiber with high precision by preventing an adhesive from peeling off at a 
projection part when an environment test is conducted and supporting the optical 
fiber in a sandwiched state with a substrate and a pressure member. 



SOLUTION: Optical fibers 30 are fitted and arranged in V grooves 25 formed in a 
substrate 22, the substrate 22 and optical fibers 30 are coated with an adhesive, 
and the optical fibers are sandwiched between the substrate 22 and a pressure 
member 26. When the substrate 22, pressure member 26, and optical fibers 30 
are adhered and fixed in one body, the surfaces of projection parts 23b of the 
substrate 22 which face the pressure member 26 across the adhesive are 
roughened. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical fiber array which carries out adhesion immobilization and grows into the 
condition of having inserted in two or more optical fibers, respectively, having arranged them in two or 
more V grooves installed by the substrate, and having inserted said optical fiber by said substrate and 
presser-foot member The surface section of said substrate has the crevice which said two or more V 
grooves accomplish, and the heights located between the V grooves which adjoin each other in said two 
or more V grooves. The heights of said substrate are formed in the split face. Said adhesives It is the 
optical fiber array which is applied to the surface section and the optical fiber containing the crevice and 
heights of said substrate, and is characterized by said presser-foot member changing adhesion 
immobilization into the condition of having inserted the optical fiber put in order by said two or more V 
grooves with said substrate. 

[Claim 2] In the optical fiber array which carries out adhesion immobilization and grows into the 
condition of having inserted in two or more optical fibers, respectively, having arranged them in two or 
more V grooves installed by the substrate, and having inserted said optical fiber by said substrate and 
presser-foot member The optical fiber array which makes raw the heights located between the V grooves 
which adjoin each other in said two or more V grooves while carrying out rough grinding of the surface 
section of said substrate, carrying out the surface section of said substrate V recessing and forming said 
two or more V grooves, and is characterized by maintaining the front face of these heights in said 
condition of having carried out rough grinding. 

[Claim 3] The surface roughness of the heights of said substrate is an optical fiber array according to 
claim 1 or 2 characterized by being 0.5 to 2.0 micrometers. 



[Translation done.] 
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Drawing selection Representative drawing 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Two or more optical fibers are inserted in, respectively, and this invention 
arranges them in two or more V grooves installed by the substrate, changes them into the condition of 
having inserted said optical fiber by said substrate and presser-foot member, and relates to the optical 
fiber array which fixes said substrate, said presser-foot member, and said optical fiber in one, and 
changes.- 
[0002] 

[Description of the Prior Art] As a conventional optical fiber array, an optical fiber is aligned at each V 
groove of the V groove array of the substrate processed into high degree of accuracy, adhesives are 
applied on a substrate and an optical fiber, it puts with a presser-foot plate from on the, and adhesion 
immobilization of a substrate, an optical fiber, and the presser-foot plate is carried out in one. Here, the 
glass plate is used for the substrate, mirror polishing of the front face of a glass plate is carried out, and 
the V groove is processed on the front face by which mirror polishing was carried out. The heights 
between adjacent V grooves became a condition [ that mirror polishing is carried out ] without being 
processed. By the request of a miniaturization etc., since spacing of an adjacent V groove is narrow, the 
area of the front face of heights is narrow. Moreover, generally it is known that the volume will contract 
adhesives several% after hardening. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a conventional optical fiber array, if 
adhesives harden and the volume contracts, the tensile stress by the contraction will occur. Moreover, 
since the raw heights of said substrate are maintained by the condition of mirror polishing, the surface 
state of heights is smooth and the surface area (adhesion area) is small coarsely. Furthermore, as 
mentioned above, there is a limitation in making large area (adhesion area) of the front face of heights 
by the request of a miniaturization etc. Consequently, when sufficient bond strength was not obtained, 
adhesives exfoliated in the part of heights when environmental tests-proof, such as a thermo cycle and a 
water resistant test, were performed and adhesives exfoliated, there was a trouble that an optical fiber 
was unmaintainable to high degree of accuracy. 

[0004] On the other hand, since the part of the heights of a substrate is not directly related to positioning 
of an optical fiber, also when the part of heights is changed into a raw condition, it does not need to have 
bad effect on the array precision of an optical fiber. 

[0005] This invention was made paying attention to such a conventional trouble, it is processing the 
front face of the heights of the substrate of an optical fiber to a split face, makes surface area (adhesion 
area) of heights large, makes bond strength in heights sufficient thing, prevents exfoliation of adhesives, 
and aims at offering the optical fiber array which was excellent in the resistance to environment. 
[0006] 

[Means for Solving the Problem] Invention according to claim 1 accomplished by this invention in order 
to solve the above-mentioned technical problem In the optical fiber array 20 which carries out adhesion 
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immobilization and grows into the condition of having inserted in two or more optical fibers 30, 
respectively, having arranged them in two or more V grooves 25 installed by the substrate 22, and 
having inserted said optical fiber 30 by said substrate 22 and presser-foot member 26 The surface 
section 23 of said substrate 22 has heights 23b located between the crevice which said two or more V 
grooves 25 accomplish, and V groove 25 which adjoins each other in said two or more V grooves 25. 
Heights 23b of said substrate 22 is formed in the split face. Said adhesives It is applied to the surface 
section 23 and the optical fiber 30 containing the crevice of said substrate 22, and heights 23b. Said 
presser-foot member 26 It is the optical fiber array 20 changed into the condition of having inserted the 
optical fiber 30 put in order by said two or more V grooves 25 with said substrate 22 by carrying out 
adhesion immobilization. 

[0007] If it depends on invention of claim 1, two or more optical fibers 30 will be inserted in, 
respectively, and will be arranged in two or more V grooves 25 installed by the substrate 22, adhesives 
will be applied on a substrate 22 and an optical fiber 30, and adhesion immobilization will be changed 
into the condition of having inserted the optical fiber 30 by the substrate 22 and the presser-foot member 
26. 

[0008] Since the front face of heights 23b of a substrate 22 became a split-face condition at this time 
Even if it is the case where the surface area of heights 23b became comparatively large, and it contracts 
after adhesives 1 hardening When the bond strength in heights 23b is maintained to sufficient thing and 
an environmental test-proof is performed, in heights 23b, it can prevent that adhesives exfoliate, and can 
maintain in the condition of having inserted the optical fiber 30 by the substrate 22 and the presser-foot 
member 26, and an optical fiber 30 can be maintained at high degree of accuracy. 
[0009] Invention according to claim 2 accomplished by this invention in order to solve the above- 
mentioned technical problem In the optical fiber array 2 which carries out adhesion immobilization and 
grows into the condition of having inserted in two or more optical fibers 30, respectively, having 
arranged them in two or more V grooves 25 installed by the substrate 22, and having inserted said 
optical fiber 30 by said substrate 22 and presser-foot member 26 Carry out rough grinding of the surface 
section 23 of said substrate 22, and the surface section 23 of said substrate 22 is processed V groove 25. 
While forming said two or more V grooves 25, it is the optical fiber array 20 which makes raw heights 
23b located between V grooves 25 which adjoin each other in said two or more V grooves 25, and is 
characterized by maintaining the front face of this heights 23b in said condition of having carried out 
rough grinding. 

[0010] If it depends on invention according to claim 2, rough grinding of the surface section 23 of a 
substrate 22 is carried out, and heights 23b of a substrate 22 will be located between V grooves 25 
which adjoin each other in two or more V grooves 25, and will be maintained by the condition of having 
carried out rough grinding without being processed in V groove 25 processing. 

[001 1] Consequently, the surface area (adhesion area) of heights 23b becomes comparatively large, even 
if it is the case where it contracts after adhesives* hardening, the bond strength in heights 23b can be 
maintained to sufficient thing, and an optical fiber 30 can be kept the same to high degree of accuracy. 
[0012] Moreover, when it can use as a surface state of heights 23b, heights 23b of a substrate 22 can 
skip the process of the surface treatment of heights 23b, and can reduce a manufacturing cost as a result, 
without processing the surface state of the raw material of the substrate 22 by which was maintained by 
the condition [ having carried out rough grinding ], for example, rough grinding was carried out as it is. 
[0013] Invention according to claim 3 accomplished by this invention in order to solve the above- 
mentioned technical problem is characterized by the surface roughness of heights 23b of said substrate 
22 being 0.5 to 2.0 micrometers in an optical fiber array according to claim 1 or 2. 
[0014] If it depends on invention according to claim 3, since the surface roughness of heights 23b of a 
substrate 22 will be 0.5 to 2.0 micrometers, it is sufficient surface roughness to extend the surface area 
(adhesion area) of heights 23b, and the surface roughness of 0.5 to 2.0 micrometers is the surface state 
of the raw material of the substrate 22 which carried out rough grinding, and if the surface state of a raw 
material is used as a front face of heights 23b as it is, the manday of the surface treatment of heights 23b 
is reducible. 
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[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained based 
on a drawing. Each drawing shows the gestalt of the 1st operation of this invention. Drawing 1 is the 
decomposition perspective view showing the optical fiber array concerning the gestalt of 1 operation of 
this invention. Drawing 2 is the perspective view showing an optical fiber array similarly. Drawing 3 is 
the sectional view showing an optical fiber array similarly. 

[0016] In drawing 1 and drawing 2 , the optical fiber array 20 concerning the gestalt of this operation is 
equipped with a substrate 22, the presser-foot member 26, and two or more optical fibers 30. The optical 
fiber 30 concerning the gestalt of this operation is covered by the covering material (nylon etc.) 32 made 
of resin where four are located in a line. Thus, what was covered is called a fiber ribbon (fiber ribbon) or 
tape core wire. The surface section 23 which is the top-face section of a substrate 22 is fabricated by 
carrying out rough grinding, and has mounting section 23 a high one step in the end section. The V 
groove array 24 is formed in mounting section 23 a of the surface section 23 of a substrate 22. 
[0017] V groove 25 of plurality (four pieces) is cut in the surface section 23, and the V groove array 24 
changes. V slots 25 each are fabricated by V recessing so that the direction of a slot may grow into 
parallel mutually, and they axe aligning the optical fiber 30 which fits into V groove 25. Heights 23b 
located between V groove 25 which is a crevice, and V groove 25 which adjoins it is formed in the 
trapezoid cross-section configuration, and raised bottom surface part 23c equivalent to a trapezoid raised 
bottom became the surface (front face of the surface section 23) condition of rough grinding without 
being carried out V recessing. 

[0018] Since the profile irregularity of raised bottom surface part 23c of heights 23b is unrelated to 
positioning of an optical fiber 30, it is satisfactory even if it is the surface state of rough grinding. The 
surface roughness of raised bottom surface part 23c of heights 23b has a 0.5-2. 0-micrometer desirable 
condition. In order to obtain surface roughness to that extent, generally the surface section 23 of a 
substrate 22 is ground with a grinder, but also when it grinds with the abrasive paper of #1000, surface 
roughness to that extent can be obtained. The presser-foot member 26 is formed in the plate 
configuration, consists of sheet metal section 27a following the thick plate section 27 and its thick plate 
section 27 of the same die length as mounting section 23 a, and has the same width of face as a substrate 
22. 

[0019] As shown in drawing 2 and drawing 3 , the edge of the fiber ribbon which should be inserted in 
mounting section 23a of a substrate 22 and the thick plate section 27 of the presser-foot member 26 was 
removed in the covering material 32 made of resin, and it is outside exposed of the optical fiber 30. The 
edge 34 which is the disclosure part of an optical fiber 30 is mostly equivalent to the die length of V 
groove 25 formed in mounting section 23a of a substrate 22, and is inserted in the V groove. Adhesives 
are applied also to the edge 34 (disclosure part) of mounting section 23a of a substrate 22, and an optical 
fiber 30, and adhesives are changing adhesion immobilization into the condition of having faced across 
the edge 34 (disclosure part) of an optical fiber 30 in mounting section 23a of a substrate 22, and the 
thick plate section 27 of the presser-foot member 26. 

[0020] Next, one gestalt of the activity which manufactures the optical fiber array 20 constituted in this 
way is explained. First, only predetermined die length removes the edge of the covering material 32 
made of resin which has covered the optical fiber 30. After removing, the edge 34 (disclosure part) of 
the optical fiber 30 exposed outside is arranged corresponding to V groove 25 of a substrate 22. For this 
reason, the edge 34 of an optical fiber 30 engages with both the groove faces that are the inclined planes 
which constitute V groove 25. 

[0021] The edge 34 of an optical fiber 30 applies adhesives to the surface section 23 whole (mounting 
section 23 a is included) of a substrate 22 in the condition of having engaged with the both-sides wall of 
V groove 25 of a substrate 22. Next, as shown in drawing 2 , an optical fiber 30 is inserted with the 
presser-foot member 26 and a substrate 22. At this time, the edge 34 (disclosure part) of an optical fiber 
30 will be held down the thick plate section 27 of the presser-foot member 26 to a V groove 25 side. 
Hardening of adhesives fixes a substrate 22, an optical fiber 30, and the presser-foot member 26 in one. 
As these adhesives, the curing agent of for example, an epoxy system is used. In addition, the sequence 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/23/2004 



Page 4 of 5 



which adhesives apply is not limited to this and considered besides the sequence shown with this 
operation gestalt. 

[0022] In the optical fiber array 20 by which adhesion immobilization was carried out in one, the end 
face of a substrate 22, the end face of the presser-foot member 26, and the edge 34 of an optical fiber 30 
are cut from the direction which intersects perpendicularly to the fiber shaft of an optical fiber 30, and 
polish processing of each cut end face is carried out. Generally polish processing of the end face of the 
optical fiber array 20 consists of the three-stage of rough machining, medium polish, and mirror 
polishing. 

[0023] In such an optical fiber array 20, while raised bottom surface part 23c of heights 23b of mounting 
section 23a of a substrate 22 which meets the thick plate section 27 of the presser-foot member 26 
through adhesives has the request of securing width of face large enough so that it may raise adhesive 
strength, expanding the width of face of raised bottom surface part 23c of heights 23b has constraint 
inevitably from relation, such as arrangement of two or more optical fibers 30. 

[0024] However, under such constraint, since the surface state of raised bottom surface part 23c is still a 
condition of rough grinding, it will become large substantial enough as an adhesion area. And even if it 
is the case where it contracts after adhesives' hardening, when the bond strength in heights 23b is 
maintained to sufficient thing and an environmental test-proof is performed, in heights 23b, it can 
prevent that adhesives exfoliate, and can maintain in the condition of having inserted the optical fiber 30 
by sufficient force by the substrate 22 and the presser-foot member 26, and the location precision of an 
optical fiber 30 can be kept high. 

[0025] Moreover, the front face of raised bottom surface part 23c of heights 23b of a substrate 22 
Without processing the surface state of the raw material of the substrate 22 by which rough grinding was 
carried out as it is, for example, since it is maintained with the condition of rough grinding without 
being carried out V recessing When it can be made mounting section 23a and can use as a surface state 
of heights 23b, the process of the surface treatment of heights 23b can be skipped, and a manufacturing 
cost can be reduced as a result. 

[0026] In the gestalt of said operation, although what carries out grinding of the front face 23 of a 
substrate 22 with abrasive paper or a grinder was shown, grinding of the front face may be carried out 
with a dicing machine in addition to it, or grinding may be carried out with means, such as chemical 
etching (etching according to fluoric acid the case of glass). 
[0027] 

[Effect of the Invention] According to invention concerning claim 1, insert in two or more optical fibers, 
respectively, arrange them in two or more V grooves installed by the substrate, and adhesives are 
applied on a substrate and an optical fiber. Since the front face of the heights of a substrate which 
counter a presser-foot member through adhesives became a split-face condition in case it changed into 
the condition of having inserted the optical fiber by the substrate and the presser-foot member and 
adhesion immobilization of a substrate, a presser-foot member, and the optical fiber was carried out in 
one Even if it is the case where the surface area of heights became comparatively large, and it contracts 
after adhesives' hardening When the bond strength in heights is maintained to sufficient thing and an 
environmental test-proof is performed, in heights, it can prevent that adhesives exfoliate, and can 
maintain in the condition of having inserted the optical fiber by the substrate and the presser-foot 
member, and an optical fiber can be maintained at high degree of accuracy. 

[0028] According to invention concerning claim 2, rough grinding of the surface section of a substrate is 
carried out. The heights of a substrate Since it is maintained by the condition of having carried out rough 
grinding without having been located between the V grooves which adjoin each other in two or more V 
grooves and being processed in V recessing For example, it can become possible to use as a surface state 
of heights without processing the surface state of the raw material of the substrate by which rough 
grinding was carried out as it is, and it can skip, the surface treatment, for example, the mirror-polishing 
process, of heights, and a manufacturing cost can be reduced. 

[0029] Since the surface roughness of the heights of a substrate is 0.5 to 2.0 micrometers according to 
invention concerning claim 3, it is sufficient surface roughness to extend the surface area (adhesion area) 
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of heights, and the surface roughness of 0.5 to 2.0 micrometers is the surface state of the raw material of 
the substrate which carried out rough grinding, and it is omissible if the surface state of a raw material is 
used as a front face of heights as it is, the surface treatment, for example, the mirror-polishing manday, 
of heights. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the optical fiber array concerning the 
gestalt of 1 operation of this invention. 

[Drawing 2] It is the perspective view showing the optical fiber array concerning the gestalt of 1 
operation of this invention. 

[Drawing 3] It is the sectional view showing the optical fiber array concerning the gestalt of 1 operation 
of this invention. 
[Description of Notations] 
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V groove 
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Optical fiber 


32 - 


Covering material 


34 - 


Edge disclosure part 
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[Drawing 3] 
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